Introduction:
In the Amalgamated Sugar Company's growing area, there are approximately 180,000 acres of sugar beets (beta vulgaris L) grown. The sugar beets are grown mostly in Idaho, with some being grown in Oregon and Washington. For the past 30 years, Nitrogen (N) recommendations have been made using a standard 8 lbs. per historical (5 year average) ton of sugar beets. This standard was established by researchers doing N plot work across the company growing areas and in all different soil types for 7 years. The standard for making N recommendations was established to be 8 lbs. N per projected historical ton produced.
Objective:
Studies were conducted to see if the N input needs, for Roundup Ready® (RR) sugar beet varieties, could be further adjusted to improve sugar beet quality. Studies were conducted in crop years 2008, 2009 , and 2010 using RR sugar beet varieties to determine if sugar beet N usage requirements had changed since the last studies were completed.
Materials and Methods:
All plot sites were located inside of a Growers/Cooperator commercial field. Attempts were made to choose a plot area inside the field's boundaries that were uniform. The Grower/Cooperators historical 5 year average tons per acre (T/A) was then used as the treatment yield goal. All plots were replicated 6 times using a randomized complete block design. The plots were 6 rows wide (22" rows) 27-40 feet in length with a 3-5 foot alley way between replications. The center 2 rows were used for data collection. Plots were defoliated with a 2 row double drum defoliator and harvested with a 1 row harvester. There were 2 samples taken per plot at harvest to determine quality factor results.
In 2008-09, N treatments of 5, 6, 7, and 8 lbs. per historical T/A were used. In 2010, N treatments were expanded to include 0, 4, 6, 8 and 11 lbs. per historical T/A was used. All plots were soil sampled to a 3 foot depth. It should be noted that the 0 N treatment means 0 N was applied, not that there was no N available. Each plot in the 0 N treatments had its respective soil available N. N was applied in the form of Urea (46-0-0). Each replication was soil sampled as one unit and the soil sample results were used to determine N requirements in each plot treatment within that replication. Soil sample results were reported in Nitrate part per million (ppm). Nitrate ppm from the respective 1, 2 and 3 foot soil depths were then added together and multiplied by 4 to convert ppm to lbs. of N. This is the total soil available N. Total recommended N was calculated for each treatment by taking historical T/A times the N treatment. Total soil available N was then subtracted from the total recommended N requirement based on the N treatment. The difference was then applied to the respective treatments. The N plots were spread with a Scotts® drop type lawn fertilizer spreader.
Results and Discussion:
Studies on a silt loam type of soil began in 2008 and continued through 2010. Data for the 2010 crop year in the silt loam study was not used because of irrigation and disease problems. The 5, 6, and 7 lbs. N rate had a significant difference (See Figure 1 ) from 8 lbs. in sugar content, brei nitrate, conductivity, estimated recoverable sugar per ton (ERS/T), and dollars per ton. Though not significant from 7 lbs., the 5-6 lbs. N rates, top all other quality parameters. In a silt loam type of soil, the 5-6 lbs. of N per projected ton of N can be used on sugar beets without harming root yield, while improving the other sugar beet quality factors. The 7 and 8 lb. rates of N were the best rates in this study. While sugar content was not affected in a significant way, brei nitrate levels of sugar beets at harvest were extremely low and suggest that a change in N the timing of application and include a higher rate of N would have produced better results. Estimated recoverable sugar per acre (ERS/A) and dollars per acre value produced significant differences. As a result of these N studies, more N is needed when raising Sugar beets in sandy loam soils. These studies show that 7-8 lbs. or more are needed to achieve maximum sugar per acre yields in sandy soils. Studies began on a clay type of soil in 2010. Like the silt loam tonnage, yields were not increased with the addition of N (Table 3) . The other quality parameters were significantly improved with the exception of ERS/A. In this analysis, an additional parameter of net dollars per acre was added to see if further separation could be made. The cost of the fertilizer (.25lb N) and the cost of trucking to the receiving station ($2.5/T) was subtracted from the gross dollars per acre. Unfortunately, it made no significant difference between the 4 and 6 lbs. rate, but the 4 lbs. N rate netted @$38 more per acre than the 6 lbs. N rate. The study shows that 4-6 lbs. of N should be used to clay type soils.
Brei nitrate levels in sugar beets at harvest need to be monitored. Brei N levels at harvest should be 250 ppm or less. Brei nitrate levels under 100 ppm need to be watched and analyzed closely to assure that overall sugar production is not compromised. When fine tuning N requirements in sugar beets, make small adjustments to N inputs so that sugar beet yields and quality parameters are maximized.
